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[57] ABSTRACT 

A heat-sensitive recording material comprises a substrate 
and a heat-sensitive recording layer provided on the 
substrate, and the heat-sensitive layer contains a diaZo 
compound and a coupler compound Which produces color, 

reacting With the diaZo compound. The heat-sensitive 
recording material contains a diaZo compound represented 
by the following general formula (I) or (II) 

R1 General Formula I 

R2 A B 
\ N/ 

| 
N 

R N % 

R4 

R21 General Formula II 

R22 C 
\ N—D 

| 
N 

R2 N % 

R24 

Wherein R1 to R4 each independently represents a hydrogen 
atom, an alkyl group, —ORS, —SR6, —NR7R8, —CORlo, 
a halogen atom, —SO2R10, —CN, —NO2, or the like, in 
Which R7 and R8 are coupled together to form an alkylene 
group Which may contain —O—, —S—, —SO2— or 
—NRQ; A represents —CO— or —S02—; B represents 
—SO2R11 or —POR12R13, in Which R11 represents an alkyl 
group, —NR7R8 or the like and R12 and R13 each indepen 
dently represents an alkyl group, an aryl group or the like, 
R21 to R24 each independently represents a hydrogen atom, 
an alkyl group, an aryl group, —OR25, —SR26, —NR27R28, 
—COR3O, or the like, and at least one of R21 to R24 
represents any one of an aryloXy group, an arylthio group 
and —NR27R28, in Which R27 and R28 are coupled together 
to form an alkylene group Which may contain —O—, 
—S—, —SO2— or —NR29; C represents —CO— or 
—SO2—; D represents a hydrogen atom, a hydroXyl group, 
—COR31, —CR32NR33R34 or the in Which R31 represents 
an alkyl group or the like, R32 represents :0 or =5, and 
R33 and R34 each independently represents a hydrogen atom, 
an alkyl group or the like. 

20 Claims, No Drawings 
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HEAT-SENSITIVE RECORDING MATERIAL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a heat-sensitive recording mate 
rial. More speci?cally, this invention relates to a heat 
sensitive recording material Which is excellent in light 
fastness and has a light ?xing property. 

2. Description of the Related Art 

Recently, heat-sensitive recording has been ?nding 
increasing use since a recording apparatus employed for it is 
simple and convenient, is highly reliable and does not need 
maintenance. As the heat-sensitive recording material, 
Widely knoWn are those making use of the reaction betWeen 
an electron donating colorless dye and an electron accepting 
compound, those making use of the reaction betWeen a 
diaZonium salt compound and a coupler, and the like. 

In recent years, studies on the improvement of the prop 
erties of the heat-sensitive recording material, for example, 
(1) a chromophoric density and chromophoric sensitivity, 
and (2) color fastness of a chromophoric product, have been 
extensively conducted. 

The heat-sensitive recording material is, hoWever, accom 
panied With the draWbacks that When exposed to sunlight for 
long hours or is posted for a long period of time in an office 
or the like, the coloration of a non-image portion of the 
heat-sensitive material due to light, or discoloration or 
fading of an image portion occurs. 

Various methods have been proposed to overcome the 
coloration of the non-image portion or discoloration or 
fading of the image portion, hoWever, they have not yet 
brought about suf?cient effects. 

The conventional heat-sensitive recording materials are 
accompanied With another draWback that When these mate 
rials are employed, the non-image portion or image portion 
changes in color by the exposure to a chemical or heat, and 
there is a fear of these portions being altered so that the 
conventional materials are unsuitable for important docu 
ments as the quality thereof cannot be maintained over a 

long period of time. Accordingly, there is the need for the 
development of a heat-sensitive recording material capable 
of imparting a light ?xing property and preventing quality 
change and alteration after the formation of the image, While 
making the best use of the properties of the material. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a heat 
sensitive recording material being excellent in light fastness 
and having a light ?xing property. 

The above-described object could be attained by a heat 
sensitive recording material comprising a substrate and a 
heat-sensitive recording layer provided on the substrate, said 
heat sensitive recording layer containing a diaZo compound 
and a coupler compound Which produces color by the 
reaction With the diaZo compound. The heat-sensitive 
recording material contains, as the diaZo compound, a 
compound represented by the folloWing general formula (I) 
or (II): 

10 

15 

25 

35 

40 

45 

55 

65 

R1 General Formula I 

R2 A B 
\N/ 

| 
N 

R N é 

R4 

Wherein R1 to R4 each independently represents a hydrogen 
atom, an alkyl group, an aryl group, —ORS, —SR6, 
—NR7R8, —COR1O, a halogen atom, —SO2R1O, —CN and 
—NO2, in Which R5 and R6 each independently represents 
a hydrogen atom, an alkyl group, an aryl group or an acyl 
group, R7 and R8 each independently represents a hydrogen 
atom, an alkyl group, an aryl group, an acyl group, an 
alkylsulfonyl group or an arylsulfonyl group and R7 and R8 
are coupled together to form an alkylene group Which may 
contain —O—, —S—, —SO2— or —NRQ, R9 representing 
a hydrogen atom, an alkyl group, an aryl group, an acyl 
group, an alkylsulfonyl group, an arylsulfonyl group, an 
alkoxycarbonyl group or an aryloxycarbonyl group, and R10 
represents a hydrogen atom, a hydroxyl group, an alkyl 
group, an aryl group, an alkoxyl group, an aryloxy group or 
—NR7R8, R7 and R8 having the same meanings-as de?ned 
above; 
A represents —CO— or —SO2—; and 
B represents —SO2R11 or —POR12 R13, in Which R11 

represents an alkyl group, an aryl group, a heterocyclic 
group or —NR7R8, R7 and R8 having the same meanings as 
de?ned above, and R12 and R13 each independently repre 
sents an alkyl group, an aryl group, an alkoxyl group or an 
aryloxy group. 

General Formula II 

R22 C 

R2 N% 

Wherein R21 to R24 each independently represents a hydro 
gen atom, an alkyl group, an aryl group, —OR25, —SR26, 
—NR27R28, —COR3O, a halogen atom, —SO2R3O, —CN, 
—NO2 and at least one of R21 to R24 represents any one of 
an aryloxy group, an arylthio group, —NR27R28, in Which 
R25 and R26 each independently represents a hydrogen atom, 
an alkyl group, an aryl group or an acyl group, R27 and R28 
each independently represents a hydrogen atom, an alkyl 
group, an aryl group, an acyl group, an alkylsulfonyl group 
or an arylsulfonyl group and R27 and R28 are coupled 
together to form an alkylene group Which may contain 
—O—, —S—, —SO2— or —NR29, R29 representing a 
hydrogen atom, an alkyl group, an aryl group, an acyl group, 
an alkylsulfonyl group, an arylsulfonyl group, an alkoxy 
carbonyl group or an aryloxycarbonyl group, and R30 rep 
resents a hydrogen atom, a hydroxyl group, an alkyl group, 
an aryl group, an alkoxyl group, an aryloxy group or 
—NR27R28, R27 and R28 having the same meanings as 
de?ned above; 
C represents —CO— or —SO2—; and 
D represents a hydrogen atom, a hydroxyl group, an alkyl 

group, an aryl group, a heterocyclic group, —COR31 or 
—CR32NR33R34, in Which R31 represents an alkyl group, an 
aryl group, an alkoxyl group, an aryloxy group or a hetero 
cyclic group, R32 represents :0 or :5, and R33 and R34 
each independently represents a hydrogen atom, an alkyl 
group, an aryl group, an alkylsulfonyl group or an arylsul 
fonyl group. 
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The properties of the heat-sensitive recording material 
according to the present invention are eminent When the 
compound represented by the formula (I) or (II) has been 
micro-encapsulated. 

According to the present invention, the heat-sensitive 
recording material has an excellent light fastness and a light 
?xing property so that it exhibits excellent advantages. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention Will hereinafter be described in 
further detail. 

A description Will next be made of the compound repre 
sented by the formula (I) or (II) Which is a chromophoric 
component in the heat-sensitive recording material accord 
ing to the present invention. Among the substituents in the 
formula (I) or (II), the alkyl group may be linear or 
branched, or may contain an unsaturated bond. The alkyl 
group may be substituted by an alkoxyl group, an aryloxy 
group, an alkoxycarbonyl group, an aryloxycarbonyl group, 
an aryl group, a hydroxyl group or a halogen atom. 
Furthermore, the aryl group may be substituted by an alkyl 
group, an alkoxyl group, a nitro group, a cyano group, a 
hydroxyl group or a halogen atom. 

The compound represented by the formula (I) or (II) is, as 
can be seen from its structure, a compound having a ben 
ZotriaZine skeleton. The compound is, hoWever, a cyclic 
derivative obtained by diaZotiZation reaction and has a light 
?xing property similar to a diaZonium salt compound so that 
it Will be hereinafter called diaZo compound for conve 
nience’ sake. It has not been known at all that the compound 
represented by the formula (I) or (II) has a light ?xing 
property When used for a heat-sensitive recording material. 

Preferred examples of the substituent represented by any 
one of R1 to R4 in the formula (I) and R21 to R24 in the 
formula (II) include a hydrogen atom; an alkyl group having 
1—18 carbon atoms; an aryl group having 6—18 carbon 
atoms; a halogen atom such as ?uorine, chlorine or bromine; 
—OR5 or OR25 Where R5 or R25 represents an alkyl group 
having 1—22 carbon atoms, an aryl group having 6—22 
carbon atoms or an acyl group having 2—22 carbon atoms; 
—SR6 or —SR26 Where R6or R26 represents an alkyl group 
having 1—22 carbon atoms, an aryl group having 6—22 
carbon atoms or an acyl group having 2—22 carbon atoms; 
—NR7R8 or —NR27R28 in Which R7 or R27 represents a 
hydrogen atom, an alkyl group having 1—22 carbon atoms or 
an aryl group having 6—22 carbon atoms and R8 or R28 
represents an alkyl group having 1—22 carbon atoms, an aryl 
group having 6—22 carbon atoms or an acyl group having 
2—22 carbon atoms, and R7 and R8 or R27 and R28 are 
coupled to form an alkylene group Which has 4—10 carbon 
atoms and may contain —O—, —S—, —SO2— or 
—NR9— or —NR29— (R9 or R29 preferably representing a 
hydrogen atom, an alkyl group having 1—18 carbon atoms, 
an aryl group having 6—18 carbon atoms or an acyl group 
having 2—18 carbon atoms) ; and —COR1O, —SO2R10, 
—COR3O, —SO2R30, —CN or —NO2 in which R10 or R30 
represents an alkyl group having 1—18 carbon atoms, an aryl 
group having 6—18 carbon atoms, an alkoxy group having 
1—18 carbon atoms or an aryloxy group having 6—18 carbon 
atoms. Particularly preferred are a hydrogen atom; an alkyl 
group having 1—12 carbon atoms; an aryl group having 6—12 
carbon atoms; a ?uorine or chlorine atom; —OR5 or OR25 
Where R5 or R25 represents an alkyl group having 1—16 
carbon atoms or an aryl group having 6—16 carbon atoms; 
—SR6 or SR26 Where R6 or R26 represents an alkyl group 

10 

15 

25 

35 

40 

45 

55 

65 

4 
having 1—16 carbon atoms or an aryl group having 6—16 
carbon atoms; —NU7R8 or —NR27R28 in Which R7 or R27 
represents a hydrogen atom, an alkyl group having 1—16 
carbon atoms or an aryl group having 6—16 carbon atoms 
and R8 or R28 represents an alkyl group having 1—16 carbon 
atoms, an aryl group having 6—16 carbon atoms or an acyl 
group having 2—16 carbon atoms, or R7 and R8 or R27 and 
R28 are coupled to form an alkylene group Which has 4—6 
carbon atoms and may contain —O—, —S—, —SO2— or 
—NR9— or —NR29—; and —COR1O, —SO2R1O, 
—COR3O, —SO2R3O, —CN or —NO2 in which R10 or R30 
represents an alkyl group having 1—12 carbon atoms, an aryl 
group having 6—12 carbon atoms, an alkoxy group having 
1—12 carbon atoms or an aryloxy group having 6—12 carbon 
atoms. 

For the improvement of the ef?ciency of the light ?xing 
property, it is preferred that at least one of R1 to R4 is —ORS, 
—SR6, or —NR7R8. 

Preferred examples of the substituent represented by B 
include —SO2R11 in Which R11 represents an alkyl group 
having 1—22 carbon atoms, —NR7R8 having 2—22 carbon 
atoms, an aryl group having 6—22 carbon atoms or a het 
erocyclic group containing N, O or S; and —POR12R 13 in 
Which R12 and R13 each independently represents an alkyl 
group or an alkoxyl group having 1—18 carbon atoms, an 
aryl group or an aryloxy group having 6—18 carbon atoms. 
Particularly preferred are —SO2R11 in Which R11 represents 
an alkyl group having 1—16 carbon atoms, an aryl group 
having 6—16 carbon atoms, and —POR12R13 in Which R12 
and R13 each independently represents an alkoxy group 
having 1—12 carbon atoms or an aryloxy group having 6—12 
carbon atoms. From the vieWpoint of the reactivity With the 
coupler compound, —SO2R11 is more preferred. 

Preferred examples of the substituent represented by D 
include —COR31 in Which R31 represents an alkyl group 
having 1—22 carbon atoms, an aryl group having 6—22 
carbon atoms, an alkoxyl group having 1—22 carbon atoms, 
an aryloxy group having 6—22 carbon atoms or a heterocy 
clic group containing N, O or S; —CR32NR33R34 in Which 
R33 and R34 each independently represents a hydrogen atom, 
an alkyl group having 1—22 carbon atoms, an aryl group 
having 6—22 carbon atoms, an alkylsulfonyl group having 
1—22 carbon atoms or an arylsulfonyl group having 6—22 
carbon atoms; an alkyl group having 1—22 carbon atoms; an 
aryl group having 6—22 carbon atoms; and a heterocyclic 
group containing N, O or S. Among them, particularly 
preferred are —COR31 in Which R31 represents an alkyl 
group having 1—16 carbon atoms, an aryl group having 6—16 
carbon atoms, a heterocyclic group containing N, O or S, an 
alkoxy group having 1—16 carbon atoms or an aryloxy group 
having 6—16 carbon atoms; —CR32NR33R34 in Which R33 
and R34 each independently represents a hydrogen atom, an 
alkyl group having 1—16 carbon atoms, an aryl group having 
6—16 carbon atoms; an aryl group having 6—12 carbon 
atoms; and a heterocyclic group containing N, O or S. From 
the vieWpoint of the reactivity With a coupler compound, an 
aryl group, a heterocyclic group, —COR31 and 
—CR32NR33R34 are more preferred. 

The speci?c examples of each of the above-described 
substituents Will hereinafter be exempli?ed. It should, 
hoWever, be borne in mind that the present invention Will not 
be limited to or by these examples. 

Speci?c examples of R1 to R4include a hydrogen atom, a 
phenyl group, a tolyl group, a methyl group, an ethyl group, 
an n-propyl group, an isopropyl group, an n-butyl group, an 
isobutyl group, a sec-butyl group, a t-butyl group, a pentyl 
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group, a hexyl group, an octyl group, a decyl group, a 
dodecyl group, an allyl group, a 2-butenyl group, a benZyl 
group, an ot-dimethylbenZyl group, a methoxy group, an 
ethoxy group, a propyloxy group, a butyloxy group, an 
octyloxy group, a dodecyloxy group, an octadecyloxy 
group, a 2-ethylhexyloxy group, a methoxyethoxy group, a 
phenoxyethoxy group, a 4-methoxyphenoxyethoxy group, a 
phenoxy group, a chlorophenoxy group, a 
4-octyloxyphenoxy group, an acetyloxy group, a butyryloxy 
group, a benZoyloxy group, a methylthio group, an ethylthio 
group, a butylthio group, a hexylthio group, an octylthio 
group, a dodecylthio group, an octadecylthio group, a ben 
Zylthio group, a phenethylthio group, aphenylthio group, a 
tolylthio group, a chlorophenylthio group, a methoxyphe 
nylthio group, a dimethylamino group, a diethylamino 
group, a dipropylamino group, a dibutylamino group, a 
dioctylamino group, an N-methyl-N-cyclohexylamino 
group, a diphenylamino group, an N-ethyl-N-tolylamino 
group, an acetylamino group, a propionylamino group, an 
isobutyrylamino group, a pivaloylamino group, a myristoy 
lamino group, a stearoylamino group, an acryloylamino 
group, a benZoylamino group, a cinnamoylamino group, a 
morpholino group, a piperidino group; a pyrrolidino group, 
an N-butyrylpiperaZino group, an ethoxycarbonyl group, a 
phenyloxycarbonyl group, a carbamoyl group, a ?uorine 
atom, a chlorine atom, a bromine atom, a sulfamoyl group, 
a methanesulfonylamino group, a benZenesulfonylamino 
group, an octylaminosulfonyl group, a phenylaminosulfonyl 
group, a tri?uoromethyl group, an octylaminocarbonylm 
ethyloxy group, a di(butyloxycarbonylmethyl)amino group, 
a di(dibutylaminocarbonylmethyl)amino group, a dicyano 
ethylamino group, a dicyanoethylamino group, a methylsul 
fonyl group, an ethylsulfonyl group, a butylsulfonyl group, 
an octylsulfonyl group, a phenylsulfonyl group, a tolylsul 
fonyl group, a chlorophenylsulfonyl group, a butyloxyphe 
nylsulfonyl group, a sulfo group, a methoxysulfonyl group, 
a phenoxysulfonyl group, a cyano group and a nitro group. 

Speci?c examples of R21 to R24 include a hydrogen atom, 
a phenyl group, a tolyl group, a methyl group, an ethyl 
group, an n-propyl group, an isopropyl group, an n-butyl 
group, an isobutyl group, a sec-butyl group, a t-butyl group, 
a pentyl group, a hexyl group, an octyl group, a decyl group, 
a dodecyl group, an allyl group, a 2-butenyl group, a benZyl 
group, an a-dimethylbenZyl group, a methoxy group, an 
ethoxy group, a propyloxy group, a butyloxy group, an 
octyloxy group, a dodecyloxy group, an octadecyloxy 
group, a 2-ethylhexyloxy group, a methoxyethoxy group, a 
phenoxyethoxy group, a 4-methoxyphenoxyethoxy group, a 
phenoxy group, a chlorophenoxy group, a 
4-octyloxyphenoxy group, an acetyloxy group, a butyryloxy 
group, a benZoyloxy group, a methylthio group, an ethylthio 
group, a butylthio group, a hexylthio group, an octylthio 
group, a dodecylthio group, an octadecylthio group, a ben 
Zylthio group, a phenethylthio group, a phenylthio group, a 
tolylthio group, a chlorophenylthio group, a methoxyphe 
nylthio group, a dimethylamino group, a diethylamino 
group, a dipropylamino group, a dibutylamino group, a 
dioctylamino group, an N-methyl-N-cyclohexylamino 
group, a diphenylamino group, an N-ethyl-N-tolylamino 
group, an acetylamino group, a propionylamino group, an 
isobutyrylamino group, a pivaroylamino group, a myristoy 
lamino group, a stearoylamino group, an acryloylamino 
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group, a benZoylamino group, a cinnamoylamino group, a 
morpholino group, a piperidino group, a pyrrolidino group, 
an N-butyrylpiperaZino group, an ethoxycarbonyl group, a 
phenyloxycarbonyl group, a carbamoyl group, a ?uorine 
atom, a chlorine atom, a bromine atom, a butanesulfony 
lamino group, a benZenesulfonylamino group, a tri?uorom 
ethyl group, an octylaminocarbonylmethyloxy group, a 
di(butyloxycarbonylmethyl)amino group, a 
di(dibutylaminocarbonylmethyl)amino group, a dicyanoet 
hylamino group, a dicyanoethylamino group, a methylsul 
fonyl group, a butylsulfonyl group, a phenylsulfonyl group, 
a methoxysulfonyl group, a sulfo group, a cyano group, or 
a nitro group. 

Speci?c examples of the substituent represented by B 
include a methanesulfonyl group, an ethanesulfonyl group, 
a butanesulfonyl group, a benZenesulfonyl group, a 
4-methylbenZenesulfonyl group, a 2-mesytylenesulfonyl 
group, a 4-methoxybenZenesulfonyl group, a 
4-octyloxybenZenesulfonyl group, a 2,4,6 
triisopropylbenZenesulfonyl group, a [3-styrenesulfonyl 
group, a vinylbenZenesulfonyl group, a 
4-chlorobenZenesulfonyl group, a 2,5 
dichlorobenZenesulfonyl group, a 2,4,5 
trichlorobenZenesulfonyl group, a l-naphthalensulfonyl 
group, a 2-naphthalensulfonyl group, a quinolinesulfonyl 
group, a thiophenesulfonyl group, a nitrobenZenesulfonyl 
group, a cyanobenZenesulfonyl group, a acetylaminobenZe 
nesulfonyl group, a butoxycarbonylbenZenesulfonyl group, 
a penta?uorobenZenesulfonyl group, a tri?uoromethane 
sulfonyl group, a per?uorobutanesulfonyl group, a camphor 
sulfonyl group, a dimethylaminosulfonyl group, a diphe 
nylphosphoryl group and a diethylphosphoryl group. 
The speci?c examples of the substituent represented by D 

include an acetyl group, a propionyl group, a butyryl group, 
apivaloylgroup, alauroylgroup, astearoylgroup, a benZoyl 
group, a cinnamoyl group, a furoyl group, a nicotinoyl 
group, a methoxycarbonyl group, an ethoxycarbonyl group, 
a phenoxycarbonyl group, a hexylaminocarbonyl group, a 
phenylaminocarbonyl group, a phenylsulfonylaminocarbo 
nyl group, a hydrogen atom, a methyl group, an ethyl group, 
a butyl group, a cyclohexyl group, a benZyl group, a 
cyanomethyl group, a dimethylaminocarbonyl group, a mor 
pholinocarbonyl group, a tri?uoroacetyl group, a methyl 
benZoyl group, a methoxybenZoyl group, a tri?uoromethyl 
benZoyl group, a nitrobenZoyl group, a di?uorobenZoyl 
group, a penta?uorobenZoyl group, a hydroxymethyl group, 
a phenyl group, a tolyl group, a methoxyphenyl group, a 
chlorophenyl group, a cyanophenyl group, a nitrophenyl 
group, a naphthyl group, a pyridyl group and a furfuryl 
group. 
The speci?c examples of the compound represented by 

the formula (1) Will hereinafter be shoWn, but the present 
invention Will not be limited to or by these examples. These 
compounds can be used either singly or in combination. 

R1 

R2 A B 

General Formula I 
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-continued 

Speci?c 
Example R1 R2 R3 R4 A B 

25 H H CO C4H9 

S I 

PO OCH2(|IH 
C2H5 

The speci?c examples of the compound represented by 
the formula (II) Will hereinafter be shoWn but the present 
invention Will not be limited to or by these examples. The 15 
compounds represented by the formula (II) can be used 
either singly or in combination. It is also possible to use the 

compound represented by the formula (I) and the compound 
represented by the formula (II) in combination. In this case, 
tWo or more compounds may be used as each of the 

compounds represented by the formulae (I) and (II). 

22 Example R21 

26 H 

27 H 

28 H 

29 H 

30 H 

31 H 

32 H 

33 H 

34 H 

35 H 

@t 
o 
o 

R 

H H so2 

N 

<3. 
<3. 

@. @155 @w H H so2 

H H co 

CONH col 

C17H35CONH H so2 

CONH 

n-C8H17O H so2 

CONH CONH 

C4H9(|IHCH2O H so2 
CONH CZHS CONH 
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AdiaZo compound represented by the general formula (I) 
can be prepared by diaZotiZation of an amino compound 
represented by the formula 1, folloWed by intramolecular 
cycliZation; or by allowing a diaZo compound represented 
by the formula 2 to react With X-B (in Which X represents 
a halogen atom) optionally in the presence of a base such as 
pyridine, triethylamine, potassium carbonate or sodium 
hydroxide). 

AdiaZo compound represented by the general formula (II) 
can be prepared by the diaZotiZation of an amino compound 
represented by the formula 3, folloWed by intramolecular 
cycliZation; or by alloWing a diaZo compound represented 
by the formula 4to react With X-D (in Which X represent a 
halogen atom), or, an isocyanate compound corresponding 
to D group, optionally in the presence of a base such as 
pyridine, triethylamine, potassium carbonate or sodium 
hydroxide). 

R21 

R22 C — NH — D 

R2 NHZ 

R24 

R21 

R22 C 
\NH 

| 
N 

R23 N & 

R24 

In the heat-sensitive recording material Which contains 
the compound represented by the formula (I) or (II), it is 
preferred to use the compound after subjecting the com 
pound to (1) solid dispersion, (2) emulsion dispersion, (3) 
polymer dispersion, (4) latex dispersion or (5) micro 
encapsulation. Among them, use after micro-encapsulation 
is particularly preferred. 

It is preferred that the amount of the compound repre 
sented by the formula (I) or (II) is 0.02—3.0 g/m2, more 
preferably 0.1—2.0 g/m2 in the heat-sensitive material. If the 
amount is smaller than 0.02 g/m2, the chromophoric density 
becomes insuf?cient. If the amount is larger than 3.0 g/m2, 
stain of the heat-sensitive material after light ?xation 
increases and problems may arise. 

Adetailed description Will next be made of the method to 
incorporate the compound represented by the formula (I) or 
(II) in the heat sensitive material. 

In the case Where the compound represented by the 
formula (I) or (II) is subjected to emulsion dispersion, the 
compound is ?rst dissolved in oil. The oil may be either solid 
or liquid at normal temperature. The oil may be in the form 
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of polymer. Examples include loW-boiling point solvents, 
such as acetate esters, methylene chloride and cyclohex 
anone Which can be used together With high boiling point 
solvents and/or phosphate esters, phthalate esters, acrylate 
esters, methacrylate esters, other carboxylate esters, fatty 
acid amides, alkylated biphenyls, alkylated terphenyls, alky 
lated naphthalenes, diaryl ethanes, chlorinated paraf?ns, 
alcohol type oils, phenol type oils, ether type oils, monoole 
?n type oils and epoxy type oils. Speci?c examples include 
high boiling point oils such as tricresyl phosphate, trioctyl 
phosphate, octyldiphenyl phosphate, tricyclohexyl 
phosphate, dibutyl phthalate, dioctyl phthalate, dilauryl 
phthalate, dicyclohexyl phthalate, butyl ole?nate, diethylene 
glycol benZoate, dioctyl sebacate, dibutyl sebacate, dioctyl 
adipate, trioctyl trimellitate, acetyltriethyl citrate, octyl 
maleate, dibutyl maleate, isoamyl biphenyl, chlorinated 
paraffin, diisopropylnaphthalene, 1,1‘-ditolylethane, 2,4-di 
t-amylphenol, N,N-dibutyl-2-butoxy-5-t-octylaniline, 
2-ethylhexyl hydroxybenZoate, polyethylene glycol and 
ot-methylstyrene dimers. Among them, alcohol type, 
phosphate-ester type and carboxylate-ester type oils and 
alkylated biphenyls, alkylated terphenyls, alkylated naph 
thalenes and diarylethanes are particularly preferred. It is 
also possible to add an antioxidant such as hindered phenol 
and hindered amine to the above-exempli?ed high boiling 
point oil. 

The oil solution containing the compound represented by 
the formula (I) or (II) is added to an aqueous solution of a 
Water-soluble macromolecule, folloWed by emulsion disper 
sion by use of a colloid mill, homogeniZer or ultrasonic 
Wave. Polyvinyl alcohol or the like is used as a Water-soluble 
macromolecule for emulsion dispersion. It is also possible to 
use an emulsion or latex of a hydrophobic macromolecule in 
combination With the Water-soluble macromolecule. Illus 
trative of the Water-soluble macromolecule include polyvi 
nyl alcohol, silanol-modi?ed polyvinyl alcohol, carboxy 
modi?ed polyvinyl alcohol, amino-modi?ed polyvinyl 
alcohol, itaconic-acid-modi?ed polyvinyl alcohol, styrene 
maleic anhydride copolymer, butadiene-maleic anhydride 
copolymer, ethylene-maleic anhydride copolymer, 
isobutylene-maleic anhydride copolymer, polyacrylamide, 
polystyrenesulfonic acid, polyvinyl pyrrolidone, ethylene 
acrylic acid copolymer and gelatin. Among them, carboxy 
modi?ed polyvinyl alcohol is particularly preferred. 
Examples of the emulsion or latex of a hydrophobic mac 
romolecule include styrene-butadiene copolymer, carboxy 
modi?ed styrene-butadiene copolymer and acrylonitrile 
butadiene copolymer. During emulsion dispersion, knoWn 
surfactants can be added as needed in order to-improve 
emulsion stability. 
As the micro-encapsulation method of the compound 

represented by the formula (I) or (II), a micro-encapsulation 
method knoWn to date can be employed. Described 
speci?cally, the micro-encapsulation is conducted by dis 
solving the compound of the formula (I) or (II) and a 
precursor for microcapsule Wall in an organic solvent Which 
is slightly soluble or insoluble in Water, adding the resulting 
solution to an aqueous solution of a Water-soluble 
macromolecule, and conducting emulsion dispersion using a 
homogeniZer or the like. The resulting emulsion is heated to 
form a Wall ?lm made of a macromolecular substance, 
Which is to be a microcapsule Wall, on the oil-Water inter 
face. Speci?c examples of the macromolecular substance 
Which forms the Wall ?lm of the microcapsule include 
polyurethane resin, polyurea resin, polyamide resin, poly 
ester resin, polycarbonate resin, aminoaldehyde resin, 
melamine resin, polystyrene resin, styrene-acrylate copoly 
mer resin, styrene-methacrylate copolymer resin, gelatin and 
polyvinyl alcohol and mixtures thereof. Among them, a 
microcapsule having a Wall ?lm formed of polyurethane and 
polyurea resins is particularly preferred. 
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The microcapsule having a Wall ?lm formed of polyure 
thane and polyurea resins is produced by mixing a precursor 
for a microcapsule Wall such as polyisocyanates With a core 
substance to be encapsulated, subjecting the resulting mix 
ture to emulsion dispersion in an aqueous solution of a 
Water-soluble macromolecule such as polyvinyl alcohol and 
increasing the temperature of the emulsion to cause macro 
molecule formation reaction on the oil phase and Water 
phase interface. 

Here, some speci?c examples of the polyisocyanate com 
pounds as a precursor for a microcapsule Wall Will next be 
described. Examples include diisocyanates such as 
m-phenylene diisocyanate, p-phenylene diisocyanate, 2,6 
tolylene diisocyanate, 2,4-trilene diisocyanate, naphthalene 
1,4-diisocyanate, diphenylmethane-4,4‘-diisocyanate, 3,3‘ 
diphenylmethane-4,4‘-diisocyanate, xylene-1,4 
diisocyanate, 4,4‘-diphenylpropane diisocyanate, 
trimethylene diisocyanate, hexamethylene diisocyanate, 
propyolene-1,2-diisocyanate, butylene-1,2-diisocyanate, 
cyclohexylene-1,2-diisocyanate and cyclohexylene-1,4 
diisocyanate; triisocyanates such as 4,4‘,4“ 
triphenylmethane triisocyanate and toluene-2,4,6 
triisocyanate; tetraisocyanates such as 4,4‘ 
dimethyldiphenylmethane-2,2‘,5,5‘-tetraisocyanate; 
isocyanate prepolymers such as adduct of hexamethylene 
diisocyanate and trimethylol propane, adduct of 2,4-tolylene 
diisocyanate and trimethylol propane, adduct of xylylene 
diisocyanate and trimethylol propane and adduct of tolylene 
diisocyanate and hexane triol. It is also possible to use tWo 
or more of the above-exempli?ed isocyanate compounds in 
combination as needed. Among them, particularly preferred 
are those having at least three isocyanate groups in their 
molecules. 

In the micro-encapsulation method, the oil exempli?ed 
above in the method of emulsion dispersion can be used as 
an organic solvent in Which the compound represented by 
the formula (I) or (II) can be dissolved. Similar can be 
applied to the Water-soluble macromolecule. 

The microcapsule is preferred to have a particle siZe of 
0.1—1.0 pm, With 0.22—0.7 pm being more preferred. 

The heat-sensitive recording layer usable in the present 
invention, said layer containing the diaZo compound repre 
sented by the formula (I) or (II) and a coupler compound 
Which produces color by the reaction With the diaZo 
compound, may further contain a basic substance for the 
acceleration of chromophoric reaction, a sensitiZer for 
increasing thermal sensitivity, an antioxidant for the 
improvement of color fastness, a UV absorber and/or a metal 
salt or metal complex Which can be chelated With the 
resulting colorant, or precursors thereof. These substances 
may be contained in the intermediate layer or protective 
layer. 

Examples of the coupler Which is usable in the present 
invention and produces color by the thermal reaction With 
the diaZonium compound represented by the formula (I) or 
(II) include naphthol derivatives, hydroxynaphtoeic acid 
derivatives, phenol derivatives, pyraZolone derivatives, 1,3 
diketone derivatives, ketocarboxamide derivatives, pyraZo 
lotriaZole derivatives, hydraZone derivatives, hydroxycuma 
rine derivatives and barbituric acid derivatives Which are 
knoWn to date. For example, those described in US. Pat. No. 
1,969,479, US. Pat. No. 3,265,506, 4,486,527, US. Pat. No. 
4,659,644, British Patent No. 2,196,141, JP-A 61-273986, 
JP-A 64-67379 and JP-A 59-160136. Speci?c examples 
include resorcin, phloroglucinol, sodium 2,3 
dihydroxynaphthalene-6-sulfonate, 1-hydroxy-2-naphthoic 
acid morpholinopropylamide, 1,5-dihydroxynaphthalene, 
2,3-dihydroxynaphthalene, 2,3-dihydroxy-6 
sulfanylnaphthalene, 2-hydroxy-3-naphthoic acid anilide, 
2-hydroxy-3-naphthoic acid ethanolamide, 2-hydroxy-3 
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18 
naphtoeic acid octylamide, 2-hydroxy-3-naphthoic acid-N 
dodecyloxypropylamide, 2-hydroxy-3-naphthoic acid 
tetradecylamide, acetanilide, acetoacetoanilide, 
benZoylacetanilide, 2-chloro-5-octylaceto acetanilide, 
1-phenyl-3-methyl-5-pyraZolone, 1-(2‘-octylphenyl)-3 
methyl-5-pyraZolone, 1-(2‘,4‘,6‘-trichlorophenyl)-3 
benZamide-5-pyraZolone, 1-(2‘,4‘,6‘-trichlorophenyl)-3 
anilino-5-pyraZolone, 1-phenyl-3-phenylacetamide-5 
pyraZolone and Compounds (C-1) to (C-6) described beloW. 
These couplers can be used in combination to produce 
desired color hue. 

Further, so-called four equivalent couplers Which have 
been knoWn in the area of silver halide photographic pho 
tosensitive materials can be used for the couplers in the 
present invention. These couplers can be selected for obtain 

The basic substance usable in the present invention 
include, in addition to inorganic and organic basic 
compounds, compounds Which release an alkali substance 
by the decomposition by heating. Representative examples 
include nitrogen-containing compounds such as organic 
ammonium salts, organic amines, amides, urea and thiourea 
and derivatives thereof; thiaZoles, pyrroles, pyrimidines, 
piperaZines, guanidines, indoles, imidaZoles, imidaZolines, 
triaZoles, morpholines, piperidines, amidines, formamidines 
and pyridines. Speci?c examples include 
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tricyclohexylamine, tribenZylamine, octadecylbenZylamine, 
stearylamine, allyl urea, thiourea, methyl thiourea, allyl 
thiourea, ethylene thiourea, 2-benZylimidaZole, 
4-phenylimidaZole, 2-phenyl-4-methylimidaZole, 
2-undecylimidaZoline, 2,4,5-trifuryl-2-imidaZoline, 1,2 
diphenyl-4,4-dimethyl-2-imidaZoline, 2-phenyl-2 
imidaZoline, 1,2,3-triphenylguanidine, 1,2 
dicyclohexylguanidine, 1,2,3-tricyclohexylguanidine, 
guanidine trichloroacetate, N,N‘-dibenZylpiperaZine, 4,4‘ 
dithiomorpholine, morpholinium trichloroacetate, 
2-aminobenZothiaZole and 
2-benZoylhydraZinobenZothiaZole. TWo or more compounds 
of the above-described compounds may be used in combi 
nation. 

SensitiZers usable in the present invention include 
phenols, ethers, esters, sulfonamides, amides, ureas, ure 
thanes and alcohols. Speci?c examples include 1,1-(4 
hydroxyphenyl)-2-2-ethylhexane, benZyloxynaphthalene, 
toluenesulfonamide, butoxybenZenesulfonamide, 1,2 
phenoxyethane, diphenylurea, benZamide and stearic acid 
amide. These sensitiZers can be used in combination. 

In the present invention, the using form of the diaZo 
compound represented by the formula (I) or (II), the coupler 
Which produces color by the reaction With the diaZo com 
pound When thermal recording is performed and the basic 
substance, and the sensitiZer optionally used is not particu 
larly limited. Similar to the compound of the formula (I) or 
(II), they can be used after being subjected to (1) solid 
dispersion, (2) emulsion dispersion, (3) polymer dispersion, 
(4) latex dispersion and (5) micro-encapsulation. Among 
them, the use after the micro-encapsulation is particularly 
preferred from the vieWpoint of the stability on storage. 
Particularly, the micro-encapsulation of the diaZo compound 
represented by the formula (I) or (II) is preferred. 

In the present invention, beloW-exempli?ed antioxidants 
knoWn to date can be used to impart the material With more 
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improved light fastness. Examples of the antioxidant include 
those described in European Patent Application Laid-Open 
No. 310,551, German Offenlegungs Schrift DE-3,435,443, 
European Patent Application Laid-Open No. 310,552, JP-A 
3-121449, European Patent Application Laid-Open No. 459, 
416, JP-A 2-262654, JP-A 2-71262, JP-A 63-163351, US. 
Pat. No. 4,814,262, JP-A 54-48535, JP-A 5-61166, JP-A 
5-119449, US. Pat. No. 4,980,275, JP-A 63-113536, JP-A 
62-262047, European Patent Application Laid-Open 
No.223,739, European Patent Application Laid-Open No. 
309,402 and European Patent Application Laid-Open No. 
309,401. 

In addition, various additives knoWn to date for heat 
sensitive recording materials or pressure-sensitive recording 
materials can effectively be used as antioxidants. Some 
examples of antioxidants as additives include the com 
pounds described in JP-A 60-125470, JP-A 60-125471, JP-A 
60-125472, JP-A 60-287485, JP-A 60-287486, JP-A 
60-287487, JP-A 62-146680, JP-A 60-287488, JP-A 
62-282885, JP-A 63-89877, JP-A 63-88380, JP-A 
63-088381, JP-A 1-239282, JP-A 04-291685, JP-A 
04-291684, JP-A 05-188687, JP-A 05-188686, JP-A 
05-110490, JP-A 05-1108437, JP-A 05-170361, JP-A 
63-203372, JP-A 63-224989, JP-A 63-267594, JP-A 
63-182484, JP-A 60-107384, JP-A 60-107383, JP-A 
61-160287, JP-A 61-185483, JP-A 61-211079, JP-A 
63-251282, JP-A 63-051174, JP-B 48-043294 and JP-B 
48-033212. 

Speci?c examples include 6-ethoxy-1-phenyl-2,2,4 
trimethyl-1,2-dihydroquinoline, 6-ethoxy-1-octyl-2,2,4 
trimethyl-1,2-dihydroquinoline, 6-ethoxy-1-phenyl-2,2,4 
trimethyl-1,2,3,4-tetrahydroquinoline, 6-ethoxy-1-octyl-2,2, 
4-trimethyl-1,2,3,4-tetrahydroquinoline, cyclohexanoic acid 
nickel, 2,2-bis-4-hydroxyphenylpropane, 1,1-bis-4 
hydroxyphenyl-2-ethylhexane, 2-methyl-4-methoxy 
diphenylamine and 1-methyl-2-phenylindole and the com 
pounds described beloW. 
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The above-exempli?ed antioxidants can be added to any 
one of the heat-sensitive recording layer, intermediate layer 
or protective layer. When they are used in combination, 
speci?c examples of the combination include the combina 
tion of Compound (Q-54) and Compound (Q-64). 

Examples of the UV absorber or its precursor include 
hydroxybenZophenones, cinnamate esters, salicylate esters, 
benZotriaZoles and triaZines Which are knoWn to date. The 
speci?c examples of the UV absorber Will be described 
beloW but the present invention Will not be limited to or by 65 
these examples. 
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-continued 
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Each of these UV absorbers or precursors therefor can be 
added to any one of the protective layer, heat-sensitive 
chromophoric layer or intermediate layer after being sub 
jected to emulsion dispersion, polymer dispersion, latex 
dispersion, solid dispersion or micro-encapsulation. 
As the binder usable in the present invention, those knoWn 

to date can be used. Speci?c examples include Water-soluble 
macromolecules such as polyvinyl alcohol and gelatin and 
polymer latex. 

Illustrative of the substrate usable in the present invention 
include plastic ?lms, paper, plastic resins, laminated paper 
and synthetic paper. 

In the case Where heat-sensitive chromophoric layers 
different in color hue are superposed, an intermediate layer 
is interposed to prevent color mixing. As the intermediate 
layer, a Water-soluble macromolecular compound is 
employed. Examples include polyvinyl alcohol, modi?ed 
polyvinyl alcohol, methyl cellulose, sodium polystyrene 
sulfonate, styrene-maleic acid copolymers and gelatin. 

To the protective layer of the present invention, various 
pigments, releasing agents and the like as Well as Water 
soluble macromolecular compounds Which are similar to 
those exempli?ed above as the intermediate layer can be 
added. 

There is no particular limitation imposed on the consti 
tution of the heat-sensitive recording material according to 
the present invention. A multi-color heat-sensitive recording 
material can be obtained by using at least tWo compounds 
represented by the formula (I) or (II) Which are different in 
the maximum absorption Wavelength. It is also possible to 
use, in combination With the compound represented by the 
formula (I) or (II), other chromophoric systems such as a 
chromophoric system using an electron-donating colorless 
dye and an electron accepting compound, a chromophoric 
system using a diaZonium salt compound and a coupler 
compound Which produces color by the reaction With the 
diaZonium salt compound by heating, a basic chromophoric 
system Which produces color in contact With a basic 
compound, a chelete chromophoric system, a chromophoric 
system Which produces color, reacting With a nucleophilic 
agent and causing an elimination reaction. These com 
pounds may exist in the same layer or may be in different 
layers. 

Examples of the multi-color heat-sensitive recording 
material include a heat-sensitive recording material in 
Which a heat-sensitive recording layer containing a diaZo 
compound Which is represented by the formula (I) or (II) and 
has the maximum absorption Wavelength of 360120 nm, and 
a coupler Which reacts With the diaZo compound to produce 
color, and a heat sensitive recording layer containing a 
compound Which is represented by the formula (I) or (II) and 
has the maximum absorption Wavelength of 400120 nm, and 
a coupler Which reacts With the compound to produce color, 
the layers being coated on a support in this order; (ii) a 
heat-sensitive recording material in Which a heat-sensitive 
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recording layer containing a compound Which is represented 
by the formula (I) or (II) and has the maximum absorption 
Wavelength of 400120 nm, and a coupler Which reacts With 
the compound to produce color and a heat-sensitive record 
ing layer containing a compound Which is represented by the 
formula (I) or (II) and has the maximum absorption Wave 
length of 360120 nm, and a coupler Which reacts With the 
compound to produce color, the layers being coated on a 
support in this order; (iii) a heat-sensitive recording material 
in Which a heat-sensitive recording layer Which contains a 
compound represented by the formula (I) or (II) and has the 
maximum absorption Wavelength of less than 340 nm, and 
a coupler Which reacts With the compound to produce color, 
and a heat-sensitive recording layer containing a compound 
Which is represented by the formula (I) or (II) and has the 
maximum absorption Wavelength exceeding 420 nm, and a 
coupler Which reacts With the compound to produce color, 
the layers being coated on a support in this order; (iv) a 
heat-sensitive recording material in Which, a heat-sensitive 
recording layer containing a diaZo compound Which is 
represented by the formula (I) or (II) and has the maximum 
absorption Wavelength of 400120 nm, and a coupler Which 
reacts With the compound to produce color, and a heat 
sensitive recording layer containing a diaZonium salt com 
pound Which has the maximum absorption Wavelength of 
360120 nm, and a coupler Which reacts With the diaZonium 
salt compound to produce color, the layers being coated on 
a support in this order; and (v) heat-sensitive recording 
material in Which a heat-sensitive recording layer containing 
a diaZonium salt compound Which has the maximum absorp 
tion Wavelength of 400120 nm, and a coupler Which reacts 
With the diaZonium salt compound to produce color, and a 
heat sensitive recording layer containing a compound Which 
is represented by the formula (I) or (II) and has the maxi 
mum absorption Wavelength of 360120 nm, and a coupler 
Which reacts With the compound to produce color, the layers 
being coated on a support in this order. 

The maximum absorption Wavelengths of at least tWo 
compounds represented by the formula (I) or (II) Whose 
photosensitive Wavelengths are different from each other or 
those of the compound represented by the formula (I) or (II) 
and the diaZonium salt compound are not limited to those 
exempli?ed above, hoWever, it is preferred that these tWo 
maximum absorption Wavelengths differ at least 20 nm from 
the vieWpoint of conducting light ?xation successively. 

In the present invention, the maximum absorption Wave 
length of the compound represented by the formula (I) or 
(II), or the diaZonium salt compound is measured by a 
spectrophotometer (“MPS-2000”, trade name; product of 
ShimadZu-Corporation) after forming a ?lm having a coat 
ing amount of 0.1 g/m2 to 1.0 g/m2. 

In the present invention, the above-described heat 
sensitive recording layers can be superposed one after 
another. By changing the hue of each heat-sensitive record 
ing layer, a multi-color heat-sensitive recording material can 
be obtained. 

There is no particular limitation of the constitution of 
layers, but the folloWing constitution can be given as one 
example of a multi-color heat-sensitive recording material, 
that is, the material obtained by superposing tWo heat 
sensitive recording layers containing tWo compounds Which 
are different in photosensitive Wavelength and are each 
represented by the formula (I) or (II) and couplers Which 
produce colors different in hue by the reaction With the 
respective tWo compounds by heating; and a heat-sensitive 
layer containing an electron-donating colorless dye and an 
electron-accepting compound in combination. In other 
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Words, it is a multi-layer heat-sensitive recording material 
Which comprises, on a substrate, a ?rst heat-sensitive record 
ing layer containing an electron-donating colorless dye and 
an electron-accepting compound, a second heat-sensitive 
recording layer containing a compound Which is represented 
by the formula (I) or (II) and has the maximum absorption 
Wavelength of 360120 nm, and a coupler Which reacts With 
the compound to produce color by heating, and a third 
heat-sensitive recording layer containing a compound Which 
is represented by the formula (I) or (II) and has the maxi 
mum absorption Wavelength of 400120 nm, and a coupler 
Which reacts With the compound to produce color by heat 
ing. In this example, if the color hues of these heat-sensitive 
recording layers to be produced are selected to be three 
primary colors, that is, yelloW, magenta and cyan in the 
subtractive color process, respectively, it is possible to 
conduct image recording in full color. 

The recording of this multi-color heat-sensitive recording 
material is conducted as folloWs: ?rst, the third heat 
sensitive recording layer is heated to effect color develop 
ment of the compound represented by the formula (I) or (II) 
and the coupler Which are contained in the layer. The third 
heat-sensitive recording layer is then exposed to light at 
400120 nm to decompose the unreacted compound con 
tained in the third layer. Suf?cient heat is then applied to the 
second heat-sensitive recording layer to develop color, 
Whereby the color development of the compound repre 
sented by the formula (I) or (II) and coupler contained in the 
second layer is effected. At this time, the third heat-sensitive 
recording layer is heated together With the second heat 
sensitive recording layer, but the compound represented by 
the formula (I) or (II) has already been decomposed and lost 
in its chromophoric capacity. The third heat-sensitive 
recording layer therefore does not develop color. The second 
heat-sensitive recording layer is then exposed to light at 
360120 nm to decompose the compound contained in the 
second layer. Finally, heat suf?cient for causing color devel 
opment of the ?rst heat-sensitive recording layer is applied. 
At this time, the third and second heat-sensitive recording 
layers are heated intensely at the same time but the com 
pounds represented by the formula (I) or (II) have already 
been decomposed and lost in their chromophoric capacities 
so that these tWo layers do not develop color. 

Speci?c examples of the diaZonium salt compound usable 
in the heat-sensitive recording material of the present inven 
tion include acid anionic salts such as 4-(N-(2-(2,4-di-tert 
amylphenoxy)butyryl)piperaZino)benZene diaZonium, 
4-dioctylaminobenZene diaZonium, 4-(N-(2-ethylhexanoyl) 
piperaZino)benZene diaZonium, 4-dihexylamino-2 
hexyloxybenZene diaZonium, 4-N-ethyl-N 
hexadecylamino-2-ethoxybenZodiaZonium, 3-chloro-4 
dioctylamino-2-octyloxybenZene diaZonium, 2,5-dibutoxy 
4-morpholinobenZene diaZonium, 2,5-octoxy-4 
morpholinobenZene diaZonium, 2,5-dibutoxy-4-(N-(2 
ethylhexanoyl)piperaZino)benZene diaZonium, 2,5 
diethoxy-4-(N-(2-(2,4-di-tert-amylphenoxy)butyryl) 
piperaZino)benZene diaZonium, 2,5-dibutoxy-4 
tolylthiobenZene diaZonium and 3-(2-octyloxyethoxy)-4 
morpholinobenZene diaZonium, and diaZonium salt 
compounds (D-l) to (D-5) described beloW. Among these, 
hexa?uorophosphate salts, tetra?uoroborate salts and 1,5 - 
naphthalenesulfonate salts are preferred. 
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In the present invention, examples of the chromophoric 
component usable for the heat-sensitive recording layer 
include those making use of the reaction betWeen the 
compound represented by the formula (I) or (II), or the 
above-described diaZonium salt compound and a coupler, 
and those making use of the reaction betWeen an electron 
donating colorless dye and an electron-accepting compound. 
Exemplary electron-donating colorless dyes usable in the 
heat-sensitive recording material of the present invention 
include triarylmethane type compounds, diphenylmethane 
type compounds, thiaZine type compounds, xanthene type 
compounds and spiropyran type compounds. Above all, 
triarylmethane type compounds and xanthene type com 
pounds are useful because of a high chromophoric density. 
Some of the speci?c examples of the electron-donating 
colorless dye include 3,3-bis(p-dimethylaminophenyl)-6 
dimethylaminophthalide (i.e., crystal violet lactone), 3,3-bis 
(p-dimethylamino)phthalide, 3-(p-dimethylaminophenyl)-3 
(1,2-dimethylindol-3-yl)phthalide, 3-(p 
dimethylaminophenyl)-3-(1-octyl-2-methylindol-3-yl) 
phthalide, 3-(o-methyl-p-diethylaminophenyl)-3-(1-ethyl-2 
methylindol-3-yl)-4-aZaphthalide, 4,4‘-bis(dimethylamino) 
benZhydrinbenZyl ether, N-halophenyl leuco auramine, N-2, 
4,5 -trichlorphenyl leuco auramine , rohdamine-B - 

anilinolactam, rohdamine(p -nitroanilino)lactam, 
rohdamine-B-(p-chloroanilino)lactam, 2-benZylamino-6 
diethylamino?uoran, 2-anilino -6 -diethylamino?uoran, 
2-anilino-3-methyl-6-diethylamino?uoran, 2-anilino-3 
methyl-6-cyclohexylmethylamino?uoran, 2-anilino -3 
methyl-6-isoamylethylamino?uoran, 2-(o-chloroanilino)-6 
diethylamino?uoran, 2-octylamino-6-diethylamino?uoran, 
2-ethoxyethylamino-3-chloro-2-diethylamino?uoran, 
2-anilino-3-chloro-6-diethylamino?uoran, benZoyl leuco 
methylene blue, p-nitrobenZyl leuco methylene blue, 
3-methyl-spiro-dinaphthopyran, 3-ethyl-spiro 
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dinaphthopyran, 3,3‘-dichloro-spiro-dinaphthopyran, 
3-benZylspirodinaphthopyran and 3-propyl-spiro 
dibenZopyran. 

Examples of the electron-accepting compound include 
phenol derivatives, salicylic acid derivatives, hydroxyben 
Zoate esters. Particularly, bisphenols and hydroxybenZoate 
esters are preferred. Some of the speci?c examples include 
2,2-bis(p-hydroxyphenyl)propane (i.e., bisphenol A), 4,4‘ 
(p-phenylene diisopropylidene)diphenol (i.e., bisphenol P), 
2,2-bis(p-hydroxyphenyl)pentane, 2,2-bis(p 
hydroxyphenyl)ethane, 2,2-bis(p-hydroxyphenyl)butane, 
2,2-bis(4‘-hydroxy-3‘,5‘-dichlorophenyl)propane, 1,1-(p 
hydroxyphenyl)cyclohexane, 1,1-(p-hydroxyphenyl) 
propane, 1,1-(p-hydroxyphenyl)pentane, 1,1-(p 
hydroxyphenyl)-2-ethylhexane, 3,5-di(ot-methylbenZyl) 
salicylic acid and multivalent metal salts thereof, 3,5 -di(tert 
butyl)salicylic acid and multivalent metal salts thereof, 
3-(ot,ot-dimethylbenZylsalicylic acid and multivalent metal 
salts thereof, butyl p-hydroxybenZoate, benZyl 
p-hydroxybenZoate, p-hydroxybenZoic acid-2-ethylhexyl, 
p-phenylphenol and p-cumylphenol. 

EXAMPLES 

Preparation Examples of a DiaZo Compound 
Represented By the Formula (I): 

1. Preparation Example of the Compound of 
Speci?c Example (1) 

In a three-necked ?ask, 20 mmol of 1,2,3-benZotriaZin 
4-one, 22 mmol of 2,4, 5-trichlorobenZenesulfonyl chloride 
and 30 ml of acetone Were charged. To the resulting mixture, 
23 mmol of a 24% aqueous solution of sodium hydroxide 
Were added dropWise under ice cooling, folloWed by stirring 
at room temperature for 2 hours. To the reaction mixture, 
200 ml of Water Was added. The crystals so precipitated Were 
?ltered and Washed With methanol, Whereby 7.1 g of the 
diaZo compound of speci?c example (1) Was obtained 
(decomposition point: 135° C.) 

2. Preparation Example of the Compound of 
Speci?c Example (2): 

In a three-necked ?ask, 30 mmol of the compound rep 
resented by the formula 5, 36 mmol of triethylamine and 50 
ml of acetonitrile Were charged. To the resulting mixture, 33 
mmol of benZenesulfonyl chloride Was added dropWise 
under ice cooling, folloWed by stirring at room temperature 
for 2 hours. To the reaction mixture, 150 ml of Water Was 
added. The crystals so precipitated Were ?ltered and Washed 
With methanol, Whereby 7.8 g of the diaZo compound of 
speci?c example (2) Were obtained (decomposition point: 
160° C.). 

Formula 5 

3. Preparation Example of the Compound of 
Speci?c Example (7): 

In a three-necked ?ask, 30 mmol of the compound rep 
resented by the formula 6, 33 mmol of benZenesulfonyl 
chloride and 60 ml of acetone Were charged. To the resulting 
mixture, 33 mmol of a 24% aqueous solution of sodium 
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hydroxide Was added dropWise under ice cooling, followed 
by stirring under ice cooling for 2 hours. To the reaction 
mixture, 100 ml of Water and 20 ml of ethyl acetate Were 
added. The organic layer Was Washed With Water and then 
dried over magnesium sulfate. The solvent Was then distilled 
off. The residue Was subjected to chromatography on a silica 
gel column by using ethyl acetate/n-hexane, Whereby 5.7 g 
of the diaZo compound of speci?c example (7) Was obtained 
(decompositionpoint: 102° C.) 

Formula 6 

N \ NH 

n-CsHr7O N 4 

4. Preparation Example of the Compound of 
Speci?c Example (11): 

In a three-necked ?ask, 20 mmol of the compound rep 
resented by the formula 7, 22 mmol of a 24% aqueous 
solution of sodium hydroxide and 40 ml of acetone Were 
Weighed and charged. To the resulting mixture, 22 mmol of 
methanesulfonyl chloride Was added dropWise under ice 
cooling, folloWed by stirring at room temperature for 2 
hours. To the reaction mixture, 100 ml of Water Was added. 
The crystals so precipitated Were ?ltered and Washed With 
methanol, Whereby 6.3 g of the diaZo compound of speci?c 
example (11) Was obtained (decomposition point: 155° C.). 

Formula 7 

5. Preparation Example of the Compound of 
Speci?c Example (12): 

In a similar manner to Preparation Example 4 except for 
the use of 4-chlorobenZenesulfonyl chloride instead of meth 
anesulfonyl chloride, 7.4 g of the compound of speci?c 
example (12) Was obtained (decomposition point: 1770 C.). 

6. Preparation Example of the Compound of 
Speci?c Example (17): 

In a three-necked ?ask, 20 mmol of the compound rep 
resented by the formula 8, 22 mmol of a 24% aqueous 
solution of sodium hydroxide and 40 ml of acetone Were 
charged. To the resulting mixture, 22 mmol of 2,5 
dimethylbenZenesulfonyl chloride Was added in portions 
under ice cooling, folloWed by stirring at room temperature 
for 2 hours. To the reaction mixture, 100 ml of Water Was 
added. The crystals so precipitated Were ?ltered and Washed 
With methanol, Whereby 7.3 g of the diaZo compound of 
speci?c example (17) Was obtained (decomposition point: 
141° C.). 

Formula 8 

7. Preparation Example of the Compound of 
Speci?c Example (25): 

In a similar manner to Preparation Example (4) except for 
the use of di-2-ethylhexyl chlorophosphonate instead of 
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methanesulfonyl chloride, 7 g of the compound of speci?c 
example (25) Was obtained in the form of an oil. 

Preparation Examples of a DiaZo Compound 
Represented By the Formula (II): 

1. Preparation Example of the Compound of 
Speci?c Example (29): 

In a three-necked ?ask, 20 mmol of the compound rep 
resented by the formula 9, 22 mmol of pyridine and 40 ml 
of acetone Were charged. To the resulting mixture, 22 mmol 
of benZoyl chloride Was added dropWise under ice cooling, 
folloWed by stirring at room temperature for 2 hours. To the 
reaction mixture, 200 ml of Water Were added. The crystals 
so precipitated Were ?ltered and Washed With methanol, 
Whereby 5.8 g of the diaZo compound of speci?c example 
(29) Was obtained (decomposition point: 2240 C.). 

Formula 9 

2. Preparation Example of the Compound of 
Speci?c Example (34): 

In a three-necked ?ask, 10 mmol of the compound rep 
resented by the formula 10, 40 mmol of concentrated 
hydrochloric acid and 50 ml of tetrahydrofuran Were 
charged. To the resulting mixture, an aqueous solution of 11 
mmol of sodium nitrite in 5 ml of Water Was added dropWise 
at 5° C. or loWer. After stirring at 5° C. for one hour, 200 ml 
of Water Was added to the reaction mixture. The crystals so 
precipitated Were ?ltered and Washed With methanol, 
Whereby 4.8 g of the diaZo compound of speci?c example 
(34) Was obtained (decomposition point: 117° C.). 

Formula 10 

CONH SOgNI-ICONI-I 

3. Preparation Example of the Compound of 
Speci?c Example (35): 

In a three-necked ?ask, 10 mmol of the compound rep 
resented by the formula 11, 40 mmol of concentrated hydro 
chloric acid and 50. ml of tetrahydrofuran Were charged. To 
the resulting mixture, an aqueous solution of 11 mmol of 
sodium nitrite in 5 ml of Water Was added dropWise at 5° C. 
or loWer. After stirring at 5° C. for one hour, 200 ml of Water 
Was added to the reaction mixture. The crystals so precipi 
tated Were ?ltered and Washed With methanol, Whereby 5.0 
g of the diaZo compound of speci?c example (35) Was 
obtained (decomposition point: 126° C.). 












